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Description

TECHNICAL FIELD

[0001] The inventive concept relates to an interference
cancellation relay device, and particularly, to an interfer-
ence cancellation relay device having a pre-distortion
function.

BACKGROUND ART

[0002] In general, a relay device is used for transmitting
a signal between a base station and a terminal and ex-
tension of a service or improvement of a service quality
in a radio signal shadow area. A wireless relay device
may be provided as one example of the relay device, and
the wireless relay device provides a communication serv-
ice for receiving the signal transmitted from the base sta-
tion or the terminal through a receiving antenna, ampli-
fying the received signal, and transmitting the amplified
signal to the terminal or the base station through a trans-
mitting antenna.
[0003] In the case of the wireless relay device, a degree
of isolation at a predetermined level or higher is required
between the receiving antenna and the transmitting an-
tenna in order to prevent deterioration in quality of the
communication service. In recent years, as it has been
difficult to secure the degree of isolation due to a spatial
limitation according to [1] a miniaturization demand trend
of the wireless relay device, a research into an interfer-
ence cancellation relay device has been actively con-
ducted, which can secure the degree of isolation while
overcoming the spatial limitation by applying an interfer-
ence cancellation function to cancel feed-back signals,
that is, signals input into the receiving antenna as inter-
ference signals through a variety of paths, after the sig-
nals are radiated from the transmitting antenna.
[0004] In addition, the radio relay device has a power
amplifier at a transmitting end to transmit a signal having
sufficient power to the terminal or the base station and
the deterioration in quality of the communication service
is caused due to a non-linear characteristic of the power
amplifier. For preventing the quality deterioration, an at-
tempt for implementing a pre-distortion function for im-
proving the non-linear characteristic of the power ampli-
fier in the wireless relay device has been continued and
in particular, an attempt for implementing the pre-distor-
tion function even in the interference cancellation relay
device has been actively made.
[0005] US 2010/109771 A1 for example discloses a
repeating system for cancellation of a feedback interfer-
ence signal, including a Power Amplifier for power-am-
plifying an output signal; a feedback Interference Can-
cellation System for canceling a feedback interference
signal and detecting a residual error; a pre-distorter for
compensating for an error of the Power Amplifier by ap-
plying pre-distortion and compensating for the residual
error by using information on the residual error detected

by the feedback Interference Cancellation System to lin-
earize the characteristic of the Power Amplifier; and a
control unit for controlling the feedback Interference Can-
cellation System and the pre-distorter
[0006] US 2009/207776 A1 discloses an adaptive
feedback estimation and cancellation (AFEC) apparatus
that includes: a controller for generating and outputting
control information by using a synchronization signal
from an external synchronization acquisition unit and
base station information, in order to remove a feedback
signal that exists in a forward/reverse repeater signal to
be repeated and then send the forward/reverse repeater
signal; a first feedback prediction canceller for adaptively
removing a feedback signal that exists in the forward re-
peater signal based on the control information from the
controller and automatically adjusting the gain of the for-
ward repeater signal; and a second feedback prediction
canceller for adaptively removing a feedback signal that
exists in the reverse repeater signal based on the control
information from the controller and automatically control-
ling the gain of the reverse repeater signal.
[0007] US 2010/118922 A1 discloses a micro integrat-
ed wireless repeater apparatus for canceling an interfer-
ence signal, including: a receiving means for receiving a
repetition signal; an analog interference cancellation
means for generating an interference cancellation signal
according to a control signal and removing an interfer-
ence signal from the repetition signal received from the
receiving means; a digital interference cancellation
means for canceling a residual interference signal re-
maining in a repetition signal obtained by canceling an
interference signal component by the analog interference
cancellation means; a control means for controlling the
analog interference cancellation means by transmitting
the control signal to the analog interference cancellation
means according to control information received from the
digital interference cancellation means; and a transmit-
ting means for transmitting a repetition signal obtained
by canceling a residual interference signal component
by the digital interference cancellation means.
[0008] However, in the case of the interference can-
cellation relay device, since the received signal signifi-
cantly fluctuates due to the interference signals, it is dif-
ficult to implement the pre-distortion function therein.

DISCLOSURE

TECHNICAL PROBLEM

[0009] The inventive concept directs to an interference
cancellation relay device in which a pre-distortion func-
tion can be stably implemented.

TECHNICAL SOLUTION

[0010] According to an aspect of the inventive concept,
there is provided an interference cancellation relay de-
vice according to independent claim 1.
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[0011] According to an exemplary embodiment,
wherein the gain control unit includes, a measurement
unit detecting a reference signal from the output signal
of the interference cancellation unit and measuring an
intensity of the reference signal; and a control unit con-
trolling the gain of the output signal of the interference
cancellation unit by using the intensity of the reference
signal.
[0012] According to an exemplary embodiment,
wherein the reference signal is a signal having a prede-
termined intensity regardless of fluctuation of a data
amount included in the input signal.
[0013] According to an exemplary embodiment,
wherein the measurement unit includes, a detection unit
detecting the reference signal from the output signal of
the interference cancellation unit; and a calculation unit
calculating the intensity of the reference signal.
[0014] According to an exemplary embodiment,
wherein the control unit may include, a comparison unit
comparing the intensity of the reference signal with a
predetermined reference intensity; and a control unit con-
trolling the gain of the output signal of the interference
cancellation unit according to a result of comparing the
intensity of the reference signal and the reference inten-
sity.
[0015] According to another aspect of the inventive
concept, there is provided an interference cancellation
relay devic according to independent claim 3.
[0016] According to an exemplary embodiment,
wherein the second gain control unit includes, a meas-
urement unit detecting a reference signal from the output
signal of the interference cancellation unit and measuring
an intensity of the reference signal; and a first control unit
controlling the gain of the output signal of the interference
cancellation unit by using the intensity of the reference
signal.
[0017] According to an exemplary embodiment,
wherein the reference signal is a signal having a prede-
termined intensity regardless of fluctuation of a data
amount included in the input signal.
[0018] According to an exemplary embodiment,
wherein the first gain control unit may control the gain of
the input signal by using the intensity of the reference
signal, which is measured by the measurement unit.

ADVANTAGEOUS EFFECTS

[0019] According to an aspect of the inventive concept,
an interference cancellation relay device includes a gain
control unit constantly controlling an output signal of an
interference cancellation unit and providing the output
signal to a pre-distortion unit, and as a result, the inter-
ference of signals and the oscillation can be minimized
and the pre-distortion unit can stably improve a non-linear
characteristic of a power amplifier, thereby improving the
quality of a communication service.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] A brief description of each drawing is provided
to more sufficiently understand drawings used in the de-
tailed description of the inventive concept.

FIG. 1 is a diagram for describing a relay environ-
ment of an interference cancellation relay device ac-
cording to an embodiment of the inventive concept.
FIG. 2 is a block diagram schematically illustrating
an interference cancellation relay device according
to an embodiment of the inventive concept.
FIGS. 3 and 4 are diagrams for, in detail, describing
some components of the interference cancellation
relay device of FIG. 2.
FIG. 5 is a block diagram schematically illustrating
an interference cancellation relay device according
to another embodiment of the inventive concept.
FIGS. 6 and 7 are diagrams for, in detail, describing
some components of the interference cancellation
relay device of FIG. 5.

MODE FOR THE INVENTION

[0021] The inventive concept may be variously modi-
fied and have various embodiments, so that specific em-
bodiments will be illustrated in the drawings and de-
scribed in the detailed description. However, this does
not limit the inventive concept to specific embodiments,
and it should be understood that the inventive concept
covers all the modifications, equivalents and replace-
ments included within the technical scope of the claims.
[0022] In describing the inventive concept, in the fol-
lowing description, a detailed explanation of known re-
lated technologies may be omitted to avoid unnecessarily
obscuring the subject matter of the inventive concept. In
addition, numeral figures (for example, 1, 2, and the like)
used during describing the specification just are identifi-
cation symbols for distinguishing one element from an-
other element.
[0023] Further, in the specification, if it is described that
one component is "connected" or "accesses" the other
component, it is understood that the one component may
be directly connected to or may directly access the other
component but unless explicitly described to the contrary,
another component may be "connected" or "access" be-
tween the components.
[0024] Further, terms including "unit", "er", "member",
"module", and the like disclosed in the specification mean
a unit that processes at least one function or operation
and this may be implemented by hardware or software
or a combination of hardware and software.
[0025] In addition, it will be apparent that in the spec-
ification, components are just classified for each main
function which each component takes charge of. That is,
two or more components to be described below may be
provided to be combined into one component or one com-
ponent may be provided to be separated into two or more
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for each of more subdivided functions. In addition, each
of the components to be described below may addition-
ally perform some or all functions among functions which
other components take charge of in addition to the main
function which each component takes charge of and
some functions among the main functions which the re-
spective take charge of may be exclusively charged and
performed by other components.
[0026] Hereinafter, embodiments of the inventive con-
cept will be sequentially described in detail.
[0027] FIG. 1 is a diagram for describing a relay envi-
ronment of an interference cancellation relay device 10
according to an embodiment of the inventive concept. In
[0028] FIG. 1, a donor antenna transceiving a signal
with a base station BTS is illustrated as a receiving an-
tenna RX and a service antenna transceiving the signal
with a terminal MS is illustrated as a transmitting antenna
TX, for convenience of the explanation. In addition, in
FIG. 1, it is illustrated that the interference cancellation
relay device 10 includes one receiving antenna RX and
one transmitting antenna TX, but is not limited thereto
and interference cancellation relay device 10 may include
at least two receiving antennas RX and at least two trans-
mitting antennas TX.
[0029] Referring to FIG. 1, the interference cancella-
tion relay device 10 may amplify a downlink signal of the
base station BTS received through the receiving antenna
RX and transmit the amplified downlink signal to the ter-
minal MS through the transmitting antenna TX.
[0030] In this case, signals radiated through the trans-
mitting antenna TX are input into the receiving antenna
RX through wireless environment to form interference
signals. As a result, while the downlink signal of the base
station BTS, which is an original signal input into the re-
ceiving antenna RX and the interference signals are ag-
gregated to be amplified, the interference cancellation
relay device 10 may be oscillated. In order to solve the
oscillation problem, the interference cancellation relay
device 10 includes an interference cancellation unit 300
(see FIG. 2 or 5) that may cancel interference signals
caused by the signal radiated from the transmitting an-
tenna TX from the downlink signal of the base station
BTS.
[0031] In addition, when the interference cancellation
relay device 10 amplifies the downlink signal of the base
station BTS through the power amplifier (not illustrated)
and transmits the amplified downlink signal, the downlink
signal of the base station BTS is distorted due to the non-
linear characteristic of the power amplifier, and as a re-
sult, the quality of a communication service may deteri-
orate. In order to solve the quality deterioration, the in-
terference cancellation relay device 10 includes a pre-
distortion unit 500 (see FIG. 2 or 5) that pre-distorts an
input signal into the amplifier based on the non-linear
characteristic of the power amplifier, which is measured
by detecting an output signal of the power amplifier.
[0032] As a general interference cancellation relay de-
vice receives the downlink signal of the base station

through wirelessly, that is, through the receiving antenna
as described above, the general interference cancella-
tion relay device is influenced by the interference signals,
and as a result, an input signal into the interference can-
cellation relay device is rapidly changed. Thus, in the
general interference cancellation relay device, it is diffi-
cult to stably perform the pre-distortion function and it is
difficult to secure quality reliability of the communication
service.
[0033] On the contrary, the interference cancellation
relay device 10 according to the inventive concept in-
cludes a gain control unit 400 (see FIG. 2 or 50 that con-
stantly maintains an output signal gain of the interference
cancellation unit to allow the pre-distortion unit to stably
operate, thereby securing the reliability of the communi-
cation service. Hereinafter, this will be described in detail
with reference to FIG. 2, and the like.
[0034] Meanwhile, the interference cancellation relay
device 10 may amplify an uplink signal of the terminal
MS, which is received through the transmitting antenna
TX and transmit the amplified uplink signal to the base
station BTS through the receiving antenna RX. Although
not illustrated in FIG. 1, even in this case, signals radiated
through the receiving antenna RX are input into the trans-
mitting antenna TX through the wireless environment to
form the interference signal, and as a result, as the uplink
signal of the terminal MS, which is an original signal input
into the transmitting antenna TX and the interference sig-
nal are aggregated and amplified, the interference can-
cellation relay device 10 may be oscillated. Although not
illustrated in FIG. 1, the interference cancellation relay
device 10 may further include an interference cancella-
tion unit, a gain control unit, and a pre-distortion unit in
an uplink similarly to the interference cancellation unit,
the gain control unit, and the pre-distortion unit in the
downlink. In this case, components which correspond to
each other in the downlink and the uplink of the interfer-
ence cancellation relay device 10 may be implemented
as one or implemented separately. For example, the gain
control unit in the downlink and the gain control unit in
the uplink of the interference cancellation relay device
10 may be implemented as one component or imple-
mented as respective distinguished components.
[0035] FIG. 2 is a block diagram schematically illus-
trating an interference cancellation relay device 10 ac-
cording to an embodiment of the inventive concept. In
FIG. 2, only components for transmitting the downlink
signal of the base station BTS (see FIG. 1) to the terminal
MS (see FIG. 1) in the interference cancellation relay
device 10 are illustrated for convenience of the explana-
tion. Since components for transmitting the uplink signal
of the terminal MS (see FIG. 1) to the base station BTS
(see FIG. 1) may correspond to the components for trans-
mitting the downlink signal, hereinafter, detailed descrip-
tion of the components for transmitting the uplink signal
will be omitted. Further, a reception processing unit 100
and an analog/digital conversion unit 200 and a digit-
al/analog conversion unit 600 and a transmission
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processing unit 700 are illustrated as respective separate
components for convenience of the explanation in FIG. 2.
[0036] Referring to FIG. 2, the interference cancella-
tion relay device 10 may include the receiving antenna
RX, the reception processing unit 100, the analog/digital
conversion unit 200, the interference cancellation unit
300, the gain control unit 400, the pre-distortion unit 500,
the digital/analog conversion unit 600, the transmission
processing unit 700, and the receiving antenna TX.
[0037] The reception processing unit 100 may receive
an input signal provided to the interference cancellation
relay device 10 from the base station BTS (see FIG. 1)
through the receiving antenna RX. The input signal may
include at least one of the downlink signal of the base
station BTS (see FIG. 1) and the interference signal
based on the signal radiated through the transmitting an-
tenna TX.
[0038] The reception processing unit 100 may be con-
figured to eliminate noise from the input signal and fre-
quency-down-convert the input signal and output the in-
put signal which is frequency-down-converted. For ex-
ample, the reception processing unit 100 may include a
filter for selecting a required band in the input signal, a
low noise amplifier amplifying the input signal by mini-
mizing the noise in the input signal, and a frequency down
converter converting the input signal amplified by the low
noise amplifier into a signal in an intermediate frequency
band from a signal in a radio frequency (RF) band, and
perform signal processing for converting the input signal
into a digital signal by the analog/digital conversion unit
200 through the above-described components. Herein,
the frequency down converter may be optionally omitted.
[0039] The reception processing unit 100 may further
include a filter for eliminating an image frequency from
the input signal between the low noise amplifier and the
frequency down converter. Further, the reception
processing unit 100 may further include the amplifier for
amplifying the input signal converted into the signal in
the intermediate frequency band, another frequency
down converter for converting the amplified input signal
in the intermediate frequency band into a signal in a base-
band, and the like.
[0040] The analog/digital conversion unit 200 may re-
ceive the input signal signal-processed by the reception
processing unit 100. The analog/digital conversion unit
200 may convert the input signal signal-processed by the
reception processing unit 100 into the digital signal.
[0041] The interference cancellation unit 300 may re-
ceive the input signal digitalized from the analog/digital
conversion unit 200. The interference cancellation unit
300 cancels the interference signal from the digitalized
input signal and output the digitalized input signal from
which the interference signal is cancelled. For example,
the interference cancellation unit 300 may model an es-
timation interference signal corresponding to the inter-
ference signal based on the digitalized input signal input
into the interference cancellation unit 300 or the output
signal of the interference cancellation unit 200, which is

fed back, and cancel the interference signal from the digi-
talized input by using the modeled estimation interfer-
ence signal and output the downlink signal which is the
original signal.
[0042] The gain control unit 400 controls a gain of the
output signal of the interference cancellation unit 300,
that is, the digitalized input signal from which the inter-
ference signal is canceled. The gain control unit 400 may
constantly maintain the gain of the output signal of the
interference cancellation unit 300 to correspond to a pre-
determined level. Hereinafter, this will be described in
more detail with reference to FIGS. 3 and 4.
[0043] The pre-distortion unit 500 receives the output
signal of the interference cancellation unit 300, of which
the gain is controlled by the gain control unit 400. The
pre-distortion unit 500 distorts and output the output sig-
nal of the interference cancellation unit 300, of which the
gain is controlled by the gain control unit 400 based on
the non-linear characteristic of a power amplifier (not il-
lustrated) included in the transmission processing unit
700. For example, the pre-distortion unit 500 may receive
the output signal of the power amplifier, measure the non-
linear characteristic of the power amplifier from the output
signal of the power amplifier, and distort and output the
output signal of the interference cancellation unit 300, of
which the gain is controlled so as to have non-linearity
contrary to the measured non-linear characteristic of the
power amplifier.
[0044] The digital/analog conversion unit 600 may re-
ceive the output signal of the interference cancellation
unit 300, which is distorted by the pre-distortion unit 500.
The digital/analog conversion unit 600 may convert the
output signal of the interference cancellation unit 300 into
the analog signal by the pre-distortion unit 500.
[0045] The transmission processing unit 700 may be
configured to frequency-up-convert, amplify, and output
the analog signal. For example, the transmission
processing unit 700 may include a frequency up convert-
er up-converting the analog signal into the signal in the
radio frequency band, a power amplifier amplifying and
outputting the signal frequency-up-converted by the fre-
quency up converter, and a filter for selecting a band
required in the amplified signal, and perform signal
processing for transmitting the analog signal to the ter-
minal MS (see FIG. 1) through the transmitting antenna
TX by using the aforementioned components. Herein,
the frequency up converter may be optionally omitted.
[0046] The transmission processing unit 700 may fur-
ther include an isolator for protecting the power amplifier,
and the like at the rear end of the power amplifier.
[0047] As described above, the interference cancella-
tion relay device 10 includes the gain control unit 400
between the interference cancellation unit 300 and the
pre-distortion unit 500 to constantly maintain the gain of
the signal input into the pre-distortion unit 500, and there-
by preventing distortion of a transmission signal while
minimizing interference and oscillation of the signal by
the interference cancellation unit 300, and as a result,

7 8 



EP 3 128 681 B1

6

5

10

15

20

25

30

35

40

45

50

55

the quality of the communication service may be en-
hanced.
[0048] FIGS. 3 and 4 are diagrams for, in detail, de-
scribing some components of the interference cancella-
tion relay device 10 of FIG. 2. FIG. 3 is a diagram illus-
trating, in more detail, a gain control unit 400 and FIG. 4
is a diagram illustrating one implementation example of
a measurement unit 420 and a control unit 440 in the
gain control unit 400.
[0049] Referring to FIGS. 3 and 4, the gain control unit
400 includes the measurement unit 420 and the control
unit 440.
[0050] The measurement unit 420 detects a reference
signal from the output signal of the interference cancel-
lation unit 300 that is the digitalized input signal, which
is corresponded to the downlink signal equivalent to the
original signal according as the interference signal is can-
celled therefrom, and measure the intensity of the refer-
ence signal. The reference signal is a signal having a
predetermined intensity regardless of fluctuation of a da-
ta amount included in the downlink signal provided from
the base station BTS (see FIG. 1) among input signals
into the interference cancellation relay device 10. For ex-
ample, when a mobile communication service provided
by the interference cancellation relay device 10 is long
term evolution (LTE), the reference signal may be a pri-
mary synchronization signal (PSS) or a secondary syn-
chronization signal (SSS) which is a signal distinguished
from a data signal and is a synchronization signal. Alter-
natively, when the mobile communication service provid-
ed by the interference cancellation relay device 10 is
wideband code division multiple access (WCDMA)/CD-
MA, the reference signal may be a pilot signal which is
a synchronization signal.
[0051] The measurement unit 420 includes a detection
unit 422 detecting the reference signal from the output
signal of the interference cancellation unit 300 and a cal-
culation unit 424 calculating the intensity of the detected
reference signal. For example, when the reference signal
is the primary synchronization signal, the detection unit
422 may filter the primary synchronization signal which
is present at a center frequency in the output signal of
the interference cancellation unit 300 and the calculation
unit 424 may be configured to calculate the intensity of
the filtered primary synchronization signal.
[0052] The control unit 440 controls the gain of the out-
put signal of the interference cancellation unit 300 by
using the intensity of the reference signal measured by
the measurement unit 420. For example, the control unit
440 compares the intensity of the reference signal with
a predetermined reference intensity and control the gain
of the output signal of the interference cancellation unit
300 according to a result of the comparison. The prede-
termined reference intensity may correspond to a level
of the gain to allow the pre-distortion unit 500 to stably
operate. The reference intensity may be provided from
a processor (not illustrated) of the interference cancella-
tion relay device 10 and updated adaptively to a change

of the communication service, and the like.
[0053] The control unit 440 may include a comparison
unit 442 comparing the intensity of the reference signal
with the predetermined reference intensity and a control
unit 444 controlling the gain of the output signal of the
interference cancellation unit 300 according to a result
of the comparison. For example, according to the com-
parison result by the comparison unit 442, when the in-
tensity of the reference signal is larger than the reference
intensity, the control unit 444 may decrease the gain of
the output signal of the interference cancellation unit 300,
when the intensity of the reference signal is smaller than
the reference intensity, the control unit 444 may increase
the gain of the output signal of the interference cancel-
lation unit 300, and when intensity of the reference signal
is the same as the reference intensity, the control unit
444 may be configured to maintain the gain of the output
signal of the interference cancellation unit 300.
[0054] FIG. 5 is a block diagram schematically illus-
trating an interference cancellation relay device 10’ ac-
cording to another embodiment of the inventive concept.
The interference cancellation relay device 10’ illustrated
in FIG. 5 as a modified example of the interference can-
cellation relay device 10 illustrated in FIG. 2 further in-
cludes an analog gain control unit 800 between the re-
ception processing unit 100 and the analog/digital con-
version unit 200 unlike the interference cancellation relay
device 10 of FIG. 2. In describing FIG. 5, duplicated de-
scription with FIGS. 2 to 4 will be omitted and a different
from FIGS. 2 to 4 will be primarily described.
[0055] Referring to FIG. 5, the interference cancella-
tion relay device 10’ may include the receiving antenna
RX, the reception processing unit 100, the analog gain
control unit 800, the analog/digital conversion unit 200,
the interference cancellation unit 300, the gain control
unit (hereinafter, referred to as a digital gain control unit
for convenience of the explanation, 400), the pre-distor-
tion unit 500, the digital/analog conversion unit 600, the
transmission processing unit 700, and the receiving an-
tenna TX.
[0056] The reception processing unit 100 may receive
the input signal provided to the interference cancellation
relay device 10 from the base station BTS (see FIG. 1)
through the receiving antenna RX and may be configured
to eliminate the noise from the input signal and down-
convert the frequency of the input signal and output the
input signal.
[0057] The analog gain control unit 800 may control
the gain of the input signal signal-processed by the re-
ception processing unit 100. The analog gain control unit
800 may constantly maintain the gain of the input signal
signal-processed by the reception processing unit 100
to correspond to a predetermined level.
[0058] Meanwhile, it is illustrated that the analog gain
control unit 800 is a component apart from the reception
processing unit 100 for convenience of the explanation,
but the inventive concept is not limited thereto. The an-
alog gain control unit 800 may be included in the recep-
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tion processing unit 100, of course.
[0059] The analog/digital conversion unit 200 may re-
ceive the input signal of which the gain is controlled by
the analog gain control unit 800 and convert the received
input signal into the digital signal.
[0060] The interference cancellation unit 300 may re-
ceive the input signal digitalized from the analog/digital
conversion unit 200 and cancel the interference signal
from the digitalized input signal and output the input sig-
nal from which the interference signal is cancelled.
[0061] The digital gain control unit 400 may control the
gain of the output signal of the interference cancellation
unit 300, that is, the digitalized input signal from which
the interference signal is cancelled. The gain control unit
400 may constantly maintain the gain of the output signal
of the interference cancellation unit 300 to correspond to
a predetermined level.
[0062] The pre-distortion unit 500 may receive the out-
put signal of the interference cancellation unit 300 of
which the gain is controlled by the digital gain control unit
400 and distort and output the output signal of the inter-
ference cancellation unit 300 based on the non-linear
characteristic of the power amplifier (not illustrated) in-
cluded in the transmission processing unit 700.
[0063] The digital/analog conversion unit 600 may re-
ceive the output signal of the interference cancellation
unit 300, which is distorted by the pre-distortion unit 500
and convert the output signal into the analog signal.
[0064] The transmission processing unit 700 may be
configured to frequency-up-convert and amplify the an-
alog signal and transmit the corresponding signal to the
terminal MS (see FIG. 1) through the transmitting anten-
na TX.
[0065] As described above, the interference cancella-
tion relay device 10’ includes the gain control unit 400
between the interference cancellation unit 300 and the
pre-distortion unit 500 to constantly maintain the gain of
the signal input into the pre-distortion unit 500 and con-
stantly maintain the gain of the signal input into the inter-
ference cancellation unit 300 after digitally converted,
thereby preventing oscillation and distortion of transmis-
sion signals, and as a result, the quality of the commu-
nication service may be improved.
[0066] FIGS. 6 and 7 are diagrams for, in detail, de-
scribing some components of the interference cancella-
tion relay device 10’ of FIG. 5. FIG. 6 is a diagram illus-
trating, in more detail, a digital gain control unit 400 and
an analog gain control unit 800 and FIG. 7 is a diagram
illustrating one implementation example of a connection
between a measurement unit 420 and a control unit 440
and between an analog gain control unit 800 and a meas-
urement unit 420 in the digital gain control unit 400. In
describing FIGS. 6 and 7, duplicated description with
FIGS. 2 to 4 will be omitted and a different from FIGS. 2
to 4 will be primarily described.
[0067] Referring to FIGS. 6 and 7, the control unit 440
of the digital gain control unit 400 may constantly maintain
the gain of the output signal of the interference cancel-

lation unit 300 by using the intensity of the reference sig-
nal, which is measured by the measurement unit 420, for
example, an intensity of a signal having a predetermined
intensity regardless of fluctuation of the data mount in-
cluded in the downlink signal provided from the base sta-
tion BTS (see FIG. 1) among input signals into the inter-
ference cancellation relay device 10’.
[0068] The analog gain control unit 800 may constantly
maintain the gain of the input signal digitalized through
the analog/digital conversion unit 200 and input into the
interference cancellation unit 300 by using the intensity
of the reference signal, which is measured by the meas-
urement unit 420 of the digital gain control unit 400. In
some embodiments, the analog gain control unit 800 may
be configured similarly to the control unit 440 of the digital
gain control unit 400.

Claims

1. An interference cancellation relay device (10), com-
prising:

an interference cancellation unit (300) cancel-
ling an interference signal from an input signal
and outputting the input signal from which the
interference signal is cancelled;
a gain control unit (400) controlling a gain of an
output signal of the interference cancellation
unit; and
a pre-distortion unit (500) distorting the output
signal of the interference cancellation unit, of
which the gain is controlled by the gain control
unit,
characterized in that the gain control unit (400)
includes:

a measurement unit (420) including a de-
tection unit (422) detecting a reference sig-
nal from the output signal of the interference
cancellation unit (300), and a calculation
unit (424) measuring an intensity of the de-
tected reference signal, wherein the refer-
ence signal is a signal having a predeter-
mined intensity regardless of fluctuation of
a data amount included in the input signal
and distinguished from a data signal in the
input signal; and
a control unit (440) controlling the gain of
the output signal of the interference cancel-
lation unit (300) based on the measured in-
tensity of the detected reference signal.

2. The interference cancellation relay device (10) of
claim 1, wherein the control unit (440) includes,

a comparison unit (442) comparing the intensity
of the reference signal with a predetermined ref-
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erence intensity; and
a control unit (444) controlling the gain of the
output signal of the interference cancellation unit
(300) according to a result of comparing the in-
tensity of the reference signal and the reference
intensity.

3. An interference cancellation relay (10’) device, com-
prising:

a first gain control unit (800) controlling a gain
of an input signal;
a conversion unit (200) digitalizing the input sig-
nal of which the gain is controlled by the first
gain control unit (800) ;
an interference cancellation unit (300) cancel-
ling an interference signal from the digitalized
input signal and outputting the input signal from
which the interference signal is cancelled;
a second gain control unit (400) controlling the
gain of the output signal of the interference can-
cellation unit (300) ; and
a pre-distortion unit (500) distorting the output
signal of the interference cancellation unit (300),
of which the gain is controlled by the second
gain control unit (400),
characterized in that the second gain control
unit (400) includes:

a measurement unit (420) including a de-
tection unit (422) detecting a reference sig-
nal from the output signal of the interference
cancellation unit (300), and a calculation
unit (424) measuring an intensity of the de-
tected reference signal, wherein the refer-
ence signal is a signal having a predeter-
mined intensity regardless of fluctuation of
a data amount included in the input signal
and distinguished from a data signal in the
input signal; and
a control unit (440) controlling the gain of
the output signal of the interference cancel-
lation unit (300) based on the measured in-
tensity of the detected reference signal.

4. The interference cancellation relay device (10’) of
claim 3, wherein the first gain control unit (440) con-
trols the gain of the input signal by using the intensity
of the reference signal.

Patentansprüche

1. Interferenzunterdrückungs-Relaiseinrichtung (10),
die Folgendes umfasst:

eine Interferenzunterdrückungseinheit (300),
die ein Interferenzsignal aus einem Eingangssi-

gnal unterdrückt und das Eingangssignal aus-
gibt, aus dem das Interferenzsignal unterdrückt
wird
eine Verstärkungssteuereinheit (400), die eine
Verstärkung eines Ausgangssignals der Interfe-
renzunterdrückungseinheit steuert; und
eine Vorverzerrungseinheit (500), die das Aus-
gangssignal der Interferenzunterdrückungsein-
heit verzerrt, wobei die Verstärkung durch die
Verstärkungssteuereinheit gesteuert wird,

dadurch gekennzeichnet, dass die Verstärkungs-
steuereinheit (400) Folgendes umfasst:

eine Messeinheit (420) mit einer Erfassungsein-
heit (422), die ein Referenzsignal aus dem Aus-
gangssignal der Interferenzunterdrückungsein-
heit (300) erfasst, und eine Berechnungseinheit
(424), die eine Intensität des erfassten Refe-
renzsignals misst, wobei das Referenzsignal ein
Signal ist, das eine vorbestimmte Intensität un-
abhängig von der Fluktuation einer in dem Ein-
gangssignal enthaltenen Datenmenge aufweist
und sich von einem Datensignal in dem Ein-
gangssignal unterscheidet; und
eine Steuereinheit (440), die die Verstärkung
des Ausgangssignals der Interferenzunterdrü-
ckungseinheit (300) basierend auf der gemes-
senen Intensität des erfassten Referenzsignals
steuert.

2. Interferenzunterdrückungs-Relaiseinrichtung (10)
nach Anspruch 1, wobei die Steuereinheit (440) um-
fasst,

eine Vergleichseinheit (442), die die Intensität
des Referenzsignals mit einer vorbestimmten
Referenzintensität vergleicht; und
eine Steuereinheit (444), die die Verstärkung
des Ausgangssignals der Interferenzunterdrü-
ckungseinheit (300) entsprechend einem Er-
gebnis des Vergleichs der Intensität des Refe-
renzsignals und der Referenzintensität steuert.

3. Interferenzunterdrückungs-Relaiseinrichtung (10’),
umfassend:

eine erste Verstärkungssteuereinheit (800), die
eine Verstärkung eines Eingangssignals steu-
ert;
eine Umwandlungseinheit (200), die das Ein-
gangssignal digitalisiert, dessen Verstärkung
durch die erste Verstärkungssteuereinheit (800)
gesteuert wird;
eine Interferenzunterdrückungseinheit (300),
die ein Interferenzsignal aus dem digitalisierten
Eingangssignal unterdrückt und das Eingangs-
signal ausgibt, aus dem das Interferenzsignal
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unterdrückt wurde;
eine zweite Verstärkungssteuereinheit (400),
die die Verstärkung des Ausgangssignals der
Interferenzunterdrückungseinheit (300) steuert;
und
eine Vorverzerrungseinheit (500), die das Aus-
gangssignal der Interferenzunterdrückungsein-
heit (300) verzerrt, deren Verstärkung von der
zweiten Verstärkungssteuereinheit (400) ge-
steuert wird,

dadurch gekennzeichnet, dass die zweite Verstär-
kungssteuerungseinheit (400) Folgendes umfasst:

eine Messeinheit (420) mit einer Erfassungsein-
heit (422), die ein Referenzsignal aus dem Aus-
gangssignal der Interferenzunterdrückungsein-
heit (300) erfasst, und eine Berechnungseinheit
(424), die eine Intensität des erfassten Refe-
renzsignals misst, wobei das Referenzsignal ein
Signal ist, das eine vorbestimmte Intensität un-
abhängig von der Fluktuation einer in dem Ein-
gangssignal enthaltenen Datenmenge aufweist
und sich von einem Datensignal in dem Ein-
gangssignal unterscheidet; und
eine Steuereinheit (440), die die Verstärkung
des Ausgangssignals der Interferenzunterdrü-
ckungseinheit (300) basierend auf der gemes-
senen Intensität des erfassten Referenzsignals
steuert.

4. Interferenzunterdrückungs-Relaiseinrichtung (10’)
nach Anspruch 3, wobei die erste Verstärkungssteu-
ereinheit (440) die Verstärkung des Eingangssignals
unter Verwendung der Intensität des Referenzsig-
nals steuert.

Revendications

1. Dispositif relais d’annulation des interférences (10),
comprenant :

une unité d’annulation des interférences (300)
qui annule un signal d’interférence à partir d’un
signal d’entrée et émet le signal d’entrée à partir
duquel le signal d’interférence est annulé ;
une unité de contrôle du gain (400) contrôlant
le gain d’un signal de sortie de l’unité d’annula-
tion des interférences ; et
une unité de pré-distorsion (500) déformant le
signal de sortie de l’unité d’annulation des inter-
férences, dont le gain est contrôlé par l’unité de
contrôle du gain,

caractérisée par le fait que l’unité de contrôle du
gain (400) comprend :

une unité de mesure (420) comprenant une uni-
té de détection (422) détectant un signal de ré-
férence à partir du signal de sortie de l’unité d’an-
nulation des interférences (300), et une unité de
calcul (424) mesurant une intensité du signal de
référence détecté, le signal de référence étant
un signal ayant une intensité prédéterminée in-
dépendamment de la fluctuation d’une quantité
de données incluse dans le signal d’entrée et
se distinguant d’un signal de données dans le
signal d’entrée ; et
une unité de commande (440) contrôlant le gain
du signal de sortie de l’unité d’annulation des
interférences (300) en fonction de l’intensité me-
surée du signal de référence détecté.

2. Le dispositif relais d’annulation des interférences
(10) de la revendication 1, dans lequel l’unité de com-
mande (440) comprend,

une unité de comparaison (442) comparant l’in-
tensité du signal de référence à une intensité de
référence prédéterminée ; et
une unité de commande (444) contrôlant le gain
du signal de sortie de l’unité d’annulation des
interférences (300) en fonction du résultat de la
comparaison de l’intensité du signal de référen-
ce et de l’intensité de référence.

3. Dispositif de relais d’annulation des interférences
(10’), comprenant :

une première unité de contrôle du gain (800)
contrôlant le gain d’un signal d’entrée ;
une unité de conversion (200) qui numérise le
signal d’entrée dont le gain est contrôlé par la
première unité de contrôle du gain (800) ;
une unité d’annulation des interférences (300)
qui annule un signal d’interférence à partir du
signal d’entrée numérisé et émet le signal d’en-
trée à partir duquel le signal d’interférence est
annulé ;
une deuxième unité de contrôle du gain (400)
contrôlant le gain du signal de sortie de l’unité
d’annulation des interférences (300) ; et
une unité de pré-distorsion (500) déformant le
signal de sortie de l’unité d’annulation des inter-
férences (300), dont le gain est contrôlé par la
seconde unité de contrôle du gain (400),

caractérisée par le fait que la deuxième unité de
contrôle du gain (400) comprend :

une unité de mesure (420) comprenant une uni-
té de détection (422) détectant un signal de ré-
férence à partir du signal de sortie de l’unité d’an-
nulation des interférences (300), et une unité de
calcul (424) mesurant une intensité du signal de
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référence détecté, le signal de référence étant
un signal ayant une intensité prédéterminée in-
dépendamment de la fluctuation d’une quantité
de données incluse dans le signal d’entrée et
se distinguant d’un signal de données dans le
signal d’entrée ; et
une unité de commande (440) contrôlant le gain
du signal de sortie de l’unité d’annulation des
interférences (300) sur la base de l’intensité me-
surée du signal de référence détecté.

4. Le dispositif relais d’annulation des interférences
(10’) de la revendication 3, dans lequel la première
unité de contrôle du gain (440) contrôle le gain du
signal d’entrée en utilisant l’intensité du signal de
référence.
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